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By the end of this lecture the student 


will be able to: 

1. Classify the different groups of drugs used 
in treatment of peptic ulcer. 

2. Explain the mechanism of action 
therapeutic uses and adverse effects, 
drug interactions of the antisecretory 
drugs. 


9/19/24 GIT MODULE 4 


Ulcers develop when 
{protective factors} are weakened 


Mucosal Protective 
factors: 


1. Bicarbonate 


Aggressive factors: 


1. Acid {HCL} 
2. Pepsin 
3. Helicobacter pylori 


{Aggressive factors} are stronger 


Treatment of Peptic Ulcer 
Disease 


Three major causative factors are recognized: 

- Increased HCI acid secretion. 

- Inadequate mucosal defense against gastric 
acid. 

- Infection with Gr -ve bacilli Helicobacter 
pylori. 

Treatment approaches include: 

1) 4 4 secretion or neutralizing the gastric 
acid 

2) Mucosal protective agents 
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Regulation Of Gastric Acid 
Secretion 


A)Antisecretory 
Drugs. 


B)Antacids. 


A) Antisecretory Drugs 
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Antisecretory Drugs 


1) H,-receptor blockers. 
2) Proton Pump Inhibitors (PPIs) 
3) Potassium-competitive acid blocker 


(P-CAB) 
4) Antimuscarinic agents (M, blockers) 


+ Gastrin antagonists: 
« Block Gastrin receptor : Proglumide 


H,-receptor antagonists 


* Competitive antagonist of histamine 
and are fully reversible. 


+ They have no effect on H, receptors. 


Mechanism: 

Competitively blocking the binding of 
histamine to H, receptors 5 reduce 
the intracellular concentrations of cAMP 
22 4 4 secretion of gastric acid. 


H,-receptor antagonists 


Preparations : 
* Cimetidine 
* Ranitidine 
* Famotidine 
* Nizatidine 
Ranitidine & Nazatidine are 5-10 times stronger 
> Cimetidine 
Famotidine is the strongest H, blocker 


Potently inhibit: 
Basal, food-stimulated, and nocturnal 
secretion of gastric acid after a single dose. 


H,-receptor antagonists 
Therapeutic 
uses 
1) Peptic ulcers: 
widely used in peptic ulcer therapy ------- 
promotes the healing of the ulcers 


2) Acute stress ulcers: (upper GIT bleeding) 
Injected I.M or I.V in managing acute 
stress ulcers associated with major physical 
trauma: 
e.g in high-risk patients in intensive care 
units 
After hurns A acute renal failure 


3) Gastroesophageal Reflux Diseae 
(GERD): 
- PPIs are now used preferentially in this 
disorder. 


4) ZollingerEllison syndrome: ---- high 
doses 


A gastrin-producing tumor > hypersecretion 
of HCI 


- PPIs are now used preferentially in this 
disorder. 


H,-receptor antagonists 


Pharmacokinetics 


Orally, distribute widely throughout the body 


Parentrally Cimetidine (I.V & I.M), Ranitidine & 
Famotidine (I.M) 


Dosage must J 4 with hepatic or renal failure. 


Cimetidine: Short serum t!^ ,pass BBB --- CNS effect 
Inhibits P450 enzymes. 

Ranitidine: Longer duration, NO passage across BBB 
More potent (300 mg before bed time 

or 150 bid) 


It does not inhibit P450 enzymes 
Nizatidine: Similar to ranitidine in action and potency 
Famotidine: Similar to ranitidine but More potent 


Adverse effects of Cimetidine: 
1) Most common: 
- Headache, dizziness, 
- CNS effects (confusion, hallucinations): 

in elderly patients or after IV administration 

- diarrhea or constipation 
- muscular pain 
2) Endocrine effects: 


In G (Antiandrogen): gynecomastia & 1 4 sperm 
count 


In 9 galactorrhea & infertility. (T 1 Prolactin ) 


3) Inhibits hepatic microsomal enzyme 


(cytochrome P450) Į Į metabolism of warfarin, 
theophylline, diazepam & phenytoin 


Serum 
concentration 
increases 
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Metabolites 


Proton Pump Inhibitors 
(PPIs) 


e Omeprazole (20-40 mg oral & IV). 
* Esomeprazole oral 

* Lansoprazole (15-30 mg) 

* Pantoprazole (20-40 mg oral & IV). 


Proton Pump 


a 


Apical Basolateral 


SLC26A9 


Parietal cell 


PPIs Actions: 


Prodrugs with an acid- 
resistant enteric 
coating to protect them 
from premature activation 
by gastric acid. 


The coating is removed in 
the alkaline duodenum, 
and the prodrug, a weak 
base, is absorbed and 
transported to the 
parietal cell 
canaliculus. 

There (activated in the acid 
environment), it is 
converted to the active 
form, which inhibits 
H*/K*- ATPase. 


For the enzyme to be 
resynthesized (need18 
hrs) 


(irreversible 
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Proton Pump Inhibitors 
(PPI) 
Adverse effects: 
1) CNS: Headache , Dizziness 
2) GIT: Nausea, Abdominal colic & diarrhea 


3) Omeprazolė metabolism of 
warfarin,theophylline 


diazepam & 


phenytoin 
PPI (omeprazole / lansoperazole ) could reduce 
clopidogrel (prodrug) activation [| decrease 


its antiplatelet effect 


prolonged hvpochlorhvdria  2rv 


Proton Pump Inhibitors 
(PPI) 
Adverse effects: 
5) Decrease Bioavailability of vitamin B,, & digoxin 
as they require acidity for their absorption from GIT. 


6) May increase the risk of respiratory & enteric 
infections 

due to the loss of the anti-bacterial properties of an 
acidic 

environment. 


7) Increases risk of osteoporosis and bone fracture 


Potassium-competitive acid blocker (P- 
CAB) 


Provide 
Reversible 
gastric acid 


suppression by: 


M. 
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preventing K+ 
from binding to 
gastric H+/K+- 


Mitochondria 
ATPase. Resting parietal cell Secreting parietal cell 


Advantages and differences of P-CABs over 
PPIs: 


Y Reversible gastric acid suppression by: 
preventing K+ from binding to gastric H+/K+- 
ATPase. 


Y P-CABs don't require enteric coated formulation 
Direct 


inhibitory effect on H+/K+ ATPase enzyme without 
the need 
for activation. 


" Faster onset of action [| rapid acid suppression 
even at 


Antimuscarinic agents 


* Cholinergic antagonist such as 
Pirenzepine & Telenzepine 
° Can be used as an adjunct in: 
- ttt of peptic ulcer 
- Zollinger-Ellison syndrome 
its many side effects limit its use. 


(for e.g cardiac arrhythmias and urine 
retention) 
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